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Purpose: Changes in both articular and ﬁbrocartilage tissues may
be important in the pathogenesis of osteoarthritis. Myxoid de-
generation of the meniscus, for example, presents with increased
T2* relaxation times on MR images. Three-dimensional Itera-
tive Decomposition of water and fat with Echo Asymmetry and
Least squares estimation (IDEAL) with gradient echo (GRE) with
R2* maps (3D T2* IDEAL-GRE) produces fat, water, combined,
and R2* relaxation rate maps. We tested the ability of 3D T2*
IDEAL-GRE with isotropic resolution to evaluate both cartilage
and ﬁbrocartilage in the knee at 3.0T. This method may be useful
in longitudinal measures of articular cartilage morphology, as well
as characterization of ﬁbrocartilage relaxation times.
Methods: Ten knees of ﬁve healthy volunteers (age 24-46) were
imaged using a GE Signa HDx 3.0T MRI and an 8-channel knee
coil. An investigational version of 3D T2* IDEAL-GRE was done
with an echo train length of 3 and a total of 6 echoes of 1.6,
3, 4.5, 5.9, 7.3, and 8.8 ms interleaved in two TRs. Repetition
time was of 29 ms, bandwidth of ±111 kHz, 35-degree ﬂip angle,
acceleration factor of 2.6, and 9:23 scan time. Sagittal images with
an isotropic resolution of 0.7 mm were acquired with a 256×256
matrix, 17 cm FOV, 140 sections. Signal-to-noise ratio (SNR) was
calculated in the water images by dividing the signal by the noise
on an identical second acquisition with the radiofrequency pulses
turned off. SNR was measured in the posterior horn of the medial
meniscus, patella tendon, medial femoral cartilage, and joint ﬂuid.
R2* values (1/T2*) were measured from the estimated locations of
the red and white zones of the posterior horns of the medial and
lateral menisci, as well as the proximal patella tendon 2 cm from
its origin. Five volunteers were also imaged with a ultra-short echo
time (TE=100 microseconds) sequence using a cones trajectory.
R2* maps from that sequence were compared with the Cartesian
(TE = 2 ms) acquisition.
Results: Fibrocartilage SNR in the white zone of the posterior
horn of the medial meniscus was 36±12 and the patella tendon
was 24±7.2. Cartilage and ﬂuid SNR were 48±11 and 82±18
respectively. R2* values in the white zone of the medial meniscus
were signiﬁcantly lower than in the white zone of the lateral menis-
cus (p<0.001). Isotropic 3D T2* IDEAL-GRE produced water, fat,
combined, and R2* map images. The isotropic resolution allowed
for high-quality reformats to highlight ﬁbrocartilage tissues. Higher
SNR was seen in the ﬁbrocartilage tissues with the ultrashort echo
time sequence, as well as increased signal from cortical bone.
Conclusions: 3D T2* IDEAL-GRE imaging provides isotropic res-
olution, cartilage morphology, and the ability to evaluate short T2*
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structures with R2* maps. 3D isotropic imaging of the knee can be
performed at 3.0T with assessment of both cartilage morphology
and ﬁbrocartilage relaxation times with a single sequence. The
Cartesian acquisition provides sufﬁcient SNR for measurement of
T2* values in the menisci and ligaments, while the ultrashort echo
time sequence allows evaluation of the cortical bone. These meth-
ods may be useful for following multiple joint tissues in longitudinal
studies of osteoarthritis.
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Purpose: Background: Kellgren-Lawrence (KL) radiographic
scale is the most widely used tool altogether to deﬁne OA, to
assess OA severity and to follow-up radiographic progression.
Both the exact deﬁnition used for grading and the inter- and
intra-observer reproducibility have been questioned in knee OA.
Although widely used for case-deﬁnition, its reliability has never
been studied in HOA.
Objectives: To study the cross-sectional inter- and intra observer
reproducibility of KL radiographic grading in HOA.
Methods: Radiographs: 20 postero-anterior radiographs of both
hands of HOA patients (covering radiographic spectrum of the dis-
ease) obtained at random from an ongoing clinical trial. Reading
sessions: Radiographs were numbered from 1 to 20 at random
for each reading session. Only one hand was scored (right or
left). Magniﬁcation of joint images was allowed and noted, when
used. 10 experienced readers (assistant/professors in rheumatol-
ogy) read twice the 20 X-rays at a minimum interval of 15 days.
They were instructed to score the KL method (grades: 0 to 4),
using the KL score as detailed by Kallman [1], and their own view
of the deﬁnition of KL grades. No preliminary training session was
organised. During 1st session they also scored joint space nar-
rowing (JSN) and osteophytes (Ost) (0-4). Joints examined: distal
interphalangeal (DIP), proximal interphalangeal (PIP), metacar-
pophalangeal (MCP), scapho-trapezial and trapeziometacarpal
